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Description 

[0001] The present invention reiates to a ventilated 

disc for a disc brake and its method of manufacture. 
[0002] Morespeclflcally, the present Invention relates 5 
to a disc for a disc brake for a vehicle. 
[0003] It is known that in the brakes of vehicles, when 
the brakes are applied, the kinetic energy of the moving 
vehicle is converted into thermal energy or heat which 
builds up in the brake, specifically in the disc of the io 
brake, and must be dissipated in order to prevent over- 
heating which would prejudice its efficiency. 
[0004] For this purpose, brake discs have been de- 
veloped In which the friction track, on which the pads 
act, is made up of two circular plates, rings, annuli or >5 
rims juxtaposed at a convenient distance from each oth- 
er and joined together by joining elements, such as 
pegs, studs or flanges, in such a way as to form radial 
channels for the circulation of air between the two rims 
and so increase the radiating surface area of the disc 20 
and induce by centrifugal action a much greater con vec- 
tive airflow than that developed on the external surface 
of the disc, in the course of its rotation, resulting in much 
more efficient cooling. 

[0005] As is known, the two rims can be made sepa- 25 
rately and joined together with bolts or rivets or even, 
preferably, they can be produced as a single piece by 
casting. 

[0006] Although this arrangement is very effective, 
the heating of the rims cannot be limited sufficiently and 30 
produces large thermal expansions in the rims relative 
to the radially more central part of the disc. 
[0007] Defomnations of the disc therefore occur: these 
prejudice braking efficiency, can lead to disc breakage 
due to thermal fatigue and must at all costs be prevent- 35 
ed. 

[0008] To this end the usually bell-shaped central part 
of the disc or disc hub, whose function is to provide sup- 
port and anchorage to the wheel hub. Is in many cases 
produced separately from the friction track and joined to 40 
it by constraints that transmit rotational drive to the fric- 
tion track and transfer a torque to the disc hub and. at 
the same time, allow freedom of radial movement to per- 
mit thermal expansion of the friction track without the 
development of internal tensions in the disc hub. 
[0009] The constraints also limit the transfer of heat, 
by conduction, from the friction track to the disc hub and 
to the wheel hub. 

[0010] The result of this is a highly complicated struc- 
ture of not insignificant cost, to simplify which it has been so 
proposed, as described for example in document EP 
0,680,571 , that the friction track be cast, with radial 
housings being drilled in the friction track, and the disc 
hub being attached to the friction track by pins integral 
with the disc hub and inserted, with the ability to slide S5 
freely axially, in the housings formed in the friction track, 
thus pennitting themial expansion of the friction track. 
[0011] The pins may be fastened to the disc hub by 
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welding or by embedding one end thereof as an insert 
In the molten metal of the disc hub. 
[0012] This presupposes the prior fomiatlon of the 
friction track, the insertion of the pins into the housings 
of the friction track, thefomiatlon of a mould for the disc 
hub, in which to at least partly place the already-pre- 
pared friction track, or at least the ends of the pins, and 
the subsequent casting of the disc hub. 
[0013] Although the production process isto acertain 
degree simplified, it is still complicated and expensive 
owing to the necessity of machining the housings for the 
pins and to the construction of independent moulds for 
the friction track and for the disc hub, as well as to the 
performing of successive castings. 
[0014] Moreover the locking of the pins as inserts in 
the disc hub, the thickness and general dimensions of 
which ought to be limited, is not reliable. 
[0015] The final drawback Is that the finishing of the 
disc hub and the balancing of the assembled disc are 
problematic operations. 

[0016] All these problems are solved by the ventilated 
disc for a disc brake and its method of manufacture 
forming the subject of the present invention. 
[0017] According to this Invention the brake disc con- 
sists of a cast friction track or rim to which a disc hub, 
which is produced in the same casting process (with a 
single mould although not necessarily with the same 
cast material). Is attached by means of partly embedded 
pins integral with the track and partly embedded, but 
with freedom of axial movement, In the disc hub In such 
a way as to permit, under working conditions, thermal 
expansion of the rim around the disc hub and at the 
same time ensure a precise pemianent mutual coupling, 
without play, between rim and disc hub. By this means 
the operations of mechanically finishing and balancing 
the disc are enonnously simplified and made very sim- 
ple. 

[0018] The features and advantages of the invention 
will become clearer In the course of the following de- 
scription of a preferred embodiment and of variants 
thereof. The description refers to the appended draw- 
ings in whteh: 

Figure 1 is a front view, partly in section as indicated 
by the view marked I -I in Figure 2, of a ventilated 
disc in accordance with the present invention, 
Figure 2 is a diametrical view through the disc seen 
in Figure 1 along the composite section marked II* 
II in Figure 1, 

Figure 3 illustrates a sector of a core, viewed as in- 
dicated by the composite section Ill-Ill in Figure 4, 
used for casting the ventilated disc seen in Figures 
1 and 2, 

Figure 4 is a section through the sector of the core 
viewed on IV-IV as mari<ed in Figure 3 and of the 
mould used for producing the disc seen in Figures 
1 and 2. 

- Figure 5 Is a section on the view mari<ed IV-IV In 
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Figure 3 through the casting obtained with the 
mould and associated core of Figure 4, 
Figure 6 is a section taken on the view marked IV- 
IV in Figure 3 through the brake disc produced with 
mechanical finishing of the casting seen in Figure 5 
5, and 

Figure 7 is a section taken on the view marked IV- 
IV in Figure 3 through a variant ot the casting. 

[0019] Referring to Figures 1 and 2 together, a brake 
disc in accordance with the present invention comprises 
a friction track or rim made up of two flat rings or plates 
1 , 2 and a mounting element or disc hub 3. Both are 
made by casting. 

[0020] The rings 1 , 2, which are axlally aligned, par- 
allel with each other and set a suitable distance apart, 
are interconnected by a plurality of bridges, such as 4, 
5, 6, suitably shaped to create, between the rings, a se- 
ries of generally radial aeration ducts through which the 
air can flow, largely unimpeded, from the inner edge 7 
of the friction track towards the peripheral outer edge 8. 
[0021] Embedded in each of a suitable number of 
bridges 4 that meet the Inner edge 7 of the said friction 
track, In a uniform distribution, is one end of a con^e- 
sponding number of cylindrical pins, such as 10, ar- 
ranged like spokes. 

[0022] The embedded end of each pin 1 0 has annular 
grooves (or equivalent variations of thickness such as 

ridges, indentations and the like) so that the pins are 
held rigidly as inserts in the cast material of the rings 1 , 
2 and of the bridges 4, 5, 6. 

[0023] The pins may advantageously be made from a 
tough, high-strength material such as stainless steel or 
carbon steel, while the material of the rings, for which 
great hardness and resistance to abrasion are required, 
Is generally cast iron. 

[0024] The pins 10 provide the connection with the 
supporting disc hub 3. 

[0025] The disc hub consists of a cylindrical body, 
slightly conical for ease of demoulding, partly closed at 
one end by a flat rim 11 containing holes at suitable 
points for fixing to a wheel hub, and terminating at the 
other end in a thkskened flange whose periphery Is close 
to the inner edge 7 of the friction track, from which it is 
separated by a suitable distance or space D of the order 
of a few millimetres. 

[0026] The flange of the disc hub 3 is similarly formed 
from two axlally aligned rings 12, 13 parallel with each 
other and a suitable distance apart: they are connected 
by a plurality of bridges, such as 14, shaped to form, 
between the rings, a series of radial aeration ducts 15 
through which the air can flow unobstructed towards the 
Innermost channels of the friction track 1 , 2, 
[0027] The other ends of the pins 1 0 are inserted into 
each of a suitable number of bridges 14 through which 
they pass completely and in which they can slide axlally. 
[0028] Together the pins provide an accurate and 
precisely centred coupling between thefrtotion track and 


the disc hub 3 and at the same time allow the track to 
expand thermally relative to the disc hub. 
[0029] The result is a brake disc of the greatest con- 
structional simplicity and of great reliability, in which ex- 
cellent ventilation is provided by broad channels that en- 
able a flow of air to enter between the rings 1 , 2 both 
from the centre of the disc hub 3 (flowline 16) and from 
the sides of the rings 12, 13 (flowllnes 17, 18). 
[0030] As will be seen later, the material of the disc 
hubs may be the same as that used f orthe friction track, 
e.g. cast Iron, or may be a material with different me- 
chanical characteristics, e.g. steel or a light alloy 
[0031] To manufacture the disc described above, the 
following process is employed: 
[0032] A casting core is firstformed in moulding sand, 
or preferably in core sand, in the general shape of a cir- 
cular plate like the rim of a hat 20. with the central portion 
like a cylindrical cup 21 of axis O. 
[0033] One sector of the core is shown in plan view in 
the section, Figure 3, and a view in diametrical cross 
section through the same sector is shown in Figure 4. 
[0034] The solid part of the hat rim 20 corresponds, 
of course, to the open parts that must be left in the inte- 
rior of the friction track and of the flange of the disc hub, 
while the central cupped portion 21 acts as a comple- 
mentary mould or cope. 

[0035] The edge of the plate Is reinforced by a thbk 
core print or rim 22 standing proud of the plate both be- 
low and above to act as a spacer for the mould or drag, 
shown schematically in Figure 4 by the broken line 23, 
and for the cope, shown diagrammatically in Figure 4 by 
the broken line 24. In other words the said core print 
holds and supports the core in the correct position for 
casting. 

[0036] A second circular bead 25 stands proud both 
below and above, In an Intemiediate position on the hat 
rim 20 close to the central cup 21 , Its purpose being to 
form the annular separating space (space D, Fig. 1 ) be- 
tween friction track and disc hub. 
[0037] The voids 4, 5. 6 of the core correspond to the 
bridges with the same reference numbers (in Figure 1) 
that connect together the two rings of the friction track. 
[0038] Void 1 4 of the core sector, and the other similar 
voids (not shown): con-espond to the bridges 14 (Fig. 1) 
that connect together the two rings of the disc hub 
flange. 

[0039] The pins such as 10 designed to couple the 
friction track and the disc hub are housed and positioned 
accurately in the core. 

[0040] Accurate and stable positioning, even in the 
presence of stresses induced by the fluid mass as it is 
poured In, Is ensured by the core print or rim 22, as well 
as by the bead 25 and by the cylindrical portion of the 
cup 21. 

[0041] Cleariy, the core box in which the core Is 
formed includes filled areas, corresponding to the core 
voids 4 and 14, containing housings for the precise re- 
ception of the pins 1 0 which are thus partly Incorporated 
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In the core. 

[0042] The portion of each pin 10 lying in the voids 
such as 4 is provided with annular grooves 26 whose 
purpose is to securely fix the grooved portion to the ma- 
terial ot the casting. 

[0043] The other portion of each pin 10 is advanta- 
geously lubricated with graphite so that it does not be- 
come welded to the molten metal during the subsequent 
casting. 

[0044] The core formed in this way is located (Figure 
4) In a drag 23, which Is essentially a flat disc with a 
suitable f rustoconical recess In the centre, with the cup 
of the core housed In the recess and resting on its bot- 
tom and the rim 22 resting on the surface of the disc. 
[0045] The drag is closed by a cope 24, which is also 
a flat disc, with a f rustoconical relief that fits Into the cav- 
ity of the cup of the core, on which It rests. 
[0046] The flat disc however rests on the rim 22 and 
on the bead 25. 

[0047] The cope is of course provided with sprue 
holes and vent holes (not shown), as may also the drag, 
depending on the methods and positioning of the mould 
for the casting. For example, it may be convenient to 
cast with the mould upside down compared with Figure 
4, and in particular with the cope 24 underneath the drag 
23 so that as the molten metal Is poured into them It 
initially fills chambers 260 and 27 If these are connected 
to each other. 

[0048] It will be observed that the bead 25 does not 
rest on the drag 23 and that the void left between the 
drag and the cope consists essentlalty of two separate 
chambers 260, 27 communicating with each other 
through a gap 30 left between the bead 25 and the drag 
23. 

[0049] As a variant, another gap may also be left be- 
tween the bead 25 and the cope 24. 
[0050] In this way in a single casting operation the two 
communicating chambers 260, 27 can be filled with mol- 
ten metal of the same type, such as cast iron. 
[0051] After the metal has been cast and allowed to 
cool, the casting can be extracted from the mould and 
the core removed by shaking and optionally by blasting. 
[0052] The resulting product Is illustrated in cross sec- 
tion in Figure 5. 

[0053] It will be seen that the friction track 28 and the 
disc hub 29 are Joined together by means of the pins 1 0 
and by the material filling the gap 30 (and an optional 
gap 31 , if provided as In the variant). 
[0054] In addition, the pins 10 project somewhat Into 
the disc hub 29 because their ends were conveniently 
inserted in the material of the core for more secure and 
precise positioning. 

[0055] At this point it is possible, by lathe-turning op- 
erations (quite easy because the workpiece Is monolith- 
ic and the various clamping and reference points can be 
detemiined accurately at each stage of the operation), 
to remove all the excess unwanted metal from the in- 
tended final product, particularly the projecting parts of 


the pins 10 and the unwanted metal 32, 33 of the disc 
hub flange, including the material occupying the gap 30 
and the optional gap 31 . 

[0056] Holes 34 are also made (or bored out if already 
5 present in the casting) in the disc hub (Fig. 6) so that it 
can be fixed to a wheel hub, and finally the disc is bal- 
anced. 

[0057] The resulting product is shown In section in 

Figure 6. 

10 [0058] Mention has been made in the course of the 
above description of possible alternative embodiments 
ot the core (two gaps 30, 31 Instead of only one, disc 
hub holes produced by the core during casting) which 
lead to the formation of castings which are different In 

15 certain details but which lead, after machining, to the 
same finished product. 

[0059] A further variant which It Is worth mentioning 
specifically is the following: the core of Figure 4 and/or 

the corresponding drag and cope can be produced in 
20 such a way that the bead 25 completely separates the 
chamber 260, representing the friction track, from the 
chamber 27, representing the disc hub. 
[0060] By this means, and of course providing sepa- 
rate pouring and vent holes, it is possible to obtain by 
25 casting, preferably in casting operations following im- 
mediately one after the other, if not simultaneous, both 
the friction track and the disc hub from different materi- 
als, for example cast Iron and steeL with differing me- 
chanical characteristics specifically suited to the partic- 
30 ular function the two components are to perform. In this 
case, as shown in the sectional view of Figure 7, the two 
components of the casting are attached to each other 
mechanically by the pins 10 only. 

35 

Claims 

1 . Ventilated disc for a disc brake, of the type in which 
a friction track (1 . 2) Is produced by casting and con- 

40 nected to a supporting disc hub (3), also cast, by 
means of connecting elements in the form of pins 
(10) distributed around the perimeter of the said 
supporting disc hub (3), the disc being character- 
ized in that the said pins (1 0) have one end provided 

45 with gripping means firmly embedded as an insert 
In the material of the said friction track (1 ,2), and the 
opposite end housed as an axlally sliding insert in 
the material of the said disc hub (3). 

50 2. Disc, according to Claim 1 , in which the said oppo- 
site end, housed so as to slide freely in the disc hub 
(3), of the said pins (1 0) Is lubricated with graphite. 

3. Disc, according to Claim 1 or 2, in which that end of 
55 each pin (10) which Is embedded pemrianently In 
the friction track (1 ,2) Is provided with grooves (26) 
or reliefs for gripping purposes. 
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4. Process for producing a ventilated disc for a disc 
brake, with a friction track (1 , 2) and a disc hub (3) 
separated by an annular space and connected to 
each other by a plurality of pins (10) with one end 
engaged In the said track (1 .2) and the other In the 5 
said disc hub (3), the said process comprising the 
following steps: 

forming a casting core, in the general shape of 
a circular plate like the rim of a hat, in which are 
inserted and positioned a plurality of pins (10) 
oriented radially with respect to the centre (O) 
of the said plate, their radially outer ends being 
provided with gripping means, such as annular 
grooves (26), ridges or other similar reliefs and *5 
depressions, and their radially inner ends being 
lubricated with graphite, the said core having a 
thickened annular bead (25) corresponding to 
the space between the said track (1 ,2) and the 
said disc hub (3) for locating and supporting the 20 
said pins (1 0), 

placing the said core (20, 21) in a mould (23, 
24) configured in such a way as to form, togeth- 
er with the said core, a first chamber (260) cor- 
responding to the said track (1 ,2) and a second 25 
chamber (27) corresponding to the said disc 
hub (3), in order to produce the said track (1 ,2) 
and the said disc hub (3) together, attached by 
at least the said pins (1 0), by casting in the said 
first and second chambers, 
pouring molten metal into the said mould, 
demoulding the said friction track (1 ,2) and the 
said disc hub (3) together, and 
removing unwanted metal from the casting by 
machining it off. 35 


PatentansprUche 

1 . Beluftete Schelbe fur eine Scheibenbremse der Art, 
bei der eine Reibungsbahn (1 , 2) durch GieBen her- 
gestellt und mit einer tragenden Scheibennabe (3), 
die ebenfalls gegossen ist, mit Hilfe von Verbin- 
dungselementen in der Fonn von Stiften (10) ver- 
bunden ist, die am Umfang der Scheibennabe (3) 
verteilt angeordnet sind. 

dadurch gekennzeichnet, dass 

die Stifte (10) ein Ende aufweisen, das mit Veran- 

kerungsmitteln ats Einsalz fast in dem IVIaterial der 

Reibungsbahn (1, 2) eingebettet ist, wahrend das 

entgegengesetzte Ende als axial verschiebbarer 

Einsatz in das Material der Scheibennabe (3) ein- 

greift. 

2. Schelbe nach Anspruch 1 , bei der das entgegenge- 
setzte Ende der Stifte (10), das frei gleitbar in der 
Scheibennabe (3) untergebracht ist, mit Graphit ge- 
schmiert ist. 

3. Schelbe nach Anspruch 1 oder 2, bei der das Ende 
Jeden Stiftes (1 0), das standig in der Reibungsbahn 
(1 , 2) eingebettet ist, mit Nuten (26) oder Vorsprun- 
gen als Verankerungsmittei versehen Ist. 

4. Verfahren zur Herstellung einer belufteten Schelbe 
fur eine Scheibenbremse mit einer Reibungsbahn 
(1, 2) und einer Scheibennabe (3), die durch einen 
Ringspalt voneinander getrennt sind und unterein- 
ander durch mehrere Stifte (10) verbunden sind, 
deren eines Ende In die Reibungsbahn (1, 2) und 
deren anderes Ende in die Scheibennabe (3) ein- 
greift, bestehend aus folgenden Schritten: 


5. Process, according to Claim 4. in which the said 
thickened core bead (25), together with the said 
casting, leaves at least one connecting gap be- 
tween the said first and second chambers so that <o 
with a single casting of the same material, the said 
friction track (1 ,2) and the said disc hub (3) are pro- 
duced together, joined by the material contained In 
the said gap as well as by the said pins (10). 

45 

6. Process, according to Claim 5, in which the material 
corresponding to the said gap is machined off. 

7. Process, according to Claim 4, In which the said 
core bead (25), together with the said mould, com- so 
pletely separates the said first cavity from the said 
second cavity so that materials having differing me- 
chanical characteristics can be cast Into the two 
cavities. 


IHerstellung eines GieBkernes in der allgemel- 
nen Fomn einer kreisformigen Platte in der Art 
eines Hutrandes, in den eine VIelzahl von Stif- 
ten zum Zentrum (O) der Platte radial ausge- 
rlchtet angeordnet und eingesetzt sind, wobei 
deren radial auBeren Enden mit Verankerungs- 
mitteln wie Ringnuten (26). Vorspriingen oder 
anderenahnlichen ErhebungenoderVertiefun- 
gen versehen sind und deren radial inneren En- 
den mit Graphit geschmlert sind, wobei der 
Kern einen verdickten ringfdmiigen Rand (25) 
aufweist, der den Abstand zwischen der Rei- 
bungsbahn (1, 2) und der Scheibennabe (3) 
entspricht und zur Anordnung und zum Halten 
der Stifte (10) dient, 
- Anordnung des Kerns (20, 21) In einer Fonm 
(23, 24), die so ausgebildet ist, dass sie mit dem 
Kern eine erste Kammer (260) entsprechend 
der Reibungsbahn (1 , 2) und eine zweite Kam- 
mer (27) entsprechend zu der Scheibennabe 
(3) bildet, um die Reibungsbahn (1 , 2) und die 
Scheibennabe (3) gemeinsam herzustellen, 
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die dann mindestens iiber die Stitte (1 0) durch 
das Ausgie3en der ersten und der zweiten 
Kammer befestigt sind, 

Einfullen von geschmolzenem Metal! in die 
Form, 

gemeinsames Entformen der Reibungsbahn 
(1 , 2) und der Schelbennabe (3) und 
Entfemen von unerwQnschtenn Metall aus dem 
GieBprozess durch Bearbeitung. 

5. Verfahren nacli Anspruch 4. bei dem der verdickte 
Kernrand (25) zusammen mit dem Guss minde- 
stens einen Verbindungsspalt zwischen der ersten 
und der zweiten Kammer belasst, so dass durch ei- 
nen einzigen Guss desselben IVIaterials die Rei- 
bungsbahn (1, 2) und die Schelbennabe (3) ge- 
meinsam hergestellt werden und durch das Materi- 
al, das in dem Spalt enthalten 1st und durch die Stifte 
(10) untereinander verbunden ist. 

6. Verfahren nach Anspruch 5, be! dem das dem Spalt 
entsprechende Material durch Bearbeitung entfernt 
wird. 

7. Verfahren nach Anspruch 4, bel dem der Kernrand 
(26) zusammen mit der Form die erste Hohlkammer 
von der zwetten Hohlkammer vollstdndigtrennt. so 
dass in die belden IHohlkammem Material mit dlffe- 
rierenden mechanlschen Elgenschaften eingieBbar 
Ist. 


Revendlcatlons 

1. Disque ventile destine k un frein a disque, du type 
dans iequel une vole de friction (1 , 2) est fabriqu6e 
par moulage et relive ^ un moyeu de disque de sup- 
port (3), egalement moule, au moyen d'6l6ments de 
raccordement sous forme de broches (1 0) r6parties 
autour du perim^tre dudit moyeu de disque de sup- 
port (3), ledit disque 6tant caract^ris^ en ce que les- 
dites broches (10) comportent une premiere extr6- 
mite munie d'un moyen de fixation femnement insu- 
re sous fomne d'un element insere dans le matdriau 
desdites voles de friction (1 , 2) et I'extremite oppo- 
see dtant log6e en tant qu'6l6ment Ins§r6 coulissant 
axialement dans le mat^rlau dudit moyeu de disque 
(3). 

2. Disque, seion la revendicatlon 1 , dans Iequel ladlte 
extrdmitd oppos^e, log6e de f a^on k coulisser libre- 
ment dans le moyeu de disque (3) desdites broches 
(10) est lubrifiee avec du graphite. 

3. Disque, selon la revendicatlon 1 ou 2, dans Iequel 
cette extr6mlt6 de chaque broche (1 0) qui est ins^ 
ree de fa9on permanente dans la voie de friction (1 , 
2) est munle de gorges (26) ou parties en relief dans 


des buts de fixation. 

4. Proc6d6 de fabrication d'un disque ventll6 destine 
k un frein k disque, une vole de friction (1 , 2) et un 

5 moyeu de disque (3) 6tant s6par6s par un espace 
annulaire et rell§s Tun a I'autre par une plurallte de 
broches (10), une premiere extrdmite §tant en prise 
dans ladlte vole (1 . 2) et I'autre dans ledIt moyeu de 
disque (3), ledIt proc6d6 comprenant les 6tapes 

10 suivantes : 

- fomier un noyau de moulage, sous la fomne 96- 
n^rale d'une plaque circulaire semblable au 
bord d'un chapeau, dans lequei sont Ins6r6es 

15 et positionnees une pluraiite de broches (10) 

orientees radialement par rapport au centre (0) 
de ladlte plaque, leurs extr^mit^s radialement 
ext^rleures 6tant munies de moyens de fixa- 
tion, tels que des gorges annulaires (26), des 

20 nervures ou autres parties en relief et d6pres- 

slons similalres, et leurs extr^mites radiale- 
ment int^rleures ^tant lubriflees avec du gra- 
phite, ledit noyau comportant un bourrelet an- 
nulaire 6paissi (25) correspondant k I'espace 

25 entre ladlte voie (1 , 2) et ledit moyeu de disque 

(3) en vue de positlonner et de supporter lesdl- 
tes broches (10). 

- placer ledit noyau (20, 21 ) dans un moule (23, 
24) configure de telle maniere k former, en as- 

30 soclation avec ledit noyau, une premiere cham- 

bre (260) correspondant a ladite voie (1, 2) et 
une seconde chambre (27) correspondant 
audit moyeu de disque (3). de manl^re k fabrl- 
quer iadite vole (1 , 2) et ledit moyeu de disque 

35 (3) ensemble, fixes par au moins lesdites bro- 

ches (10), par moulage dans lesdites premiere 
et seconde chambres, 

- verser le m6tal fondu dans ledit moule, 
d6mouler ladlte voie de friction (1, 2) et ledit 

40 moyeu de disque (3) ensemble, et 

- eliminer le m6tal non d6slr§ du moulage en Ten- 
levant par usinage. 

5. Proced6, selon la revendicatlon 4, dans lequei ledit 
'^s bourrelet de noyau ^palssi (25), ainsi que ledit mou- 
lage, lalssent au moins un Interstice de raccorde- 
ment entre lesdites premiere et seconde chambres 
de sorte qu'avec un seul moulage du m§me mat6- 
riau, ladite voie de friction (1 , 2) et ledit moyeu de 

50 disque (3) sont fabriques ensemble, reunis par le 
mat^riau contenu dans ledit interstice de m§me que 
par lesdites broches (10). 

6. Precede, selon la revendicatlon 5, dans lequei le 
55 mat6riau correspondant audit interstice est enlev6 

par usinage. 

7. Proc^dd, selon la revendicatlon 4, dans lequei ledit 
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bourrelet de noyau (25), en association avec ledit 
moule, s^pare totalement ladite premiere cavit6 de 
ladite seconde cavity de sorte que des matdriaux 
pr6sentant des caract6ristiques nn6canjques qui 
different peuvent etre moules dans les deux cavi- 
t6s. 
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